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SUBJECT: Lakeview Estates Dam (Mo. 11004) Phase I Inspection Report

This report presents the results of field inspection and evaluation of 1
the Lakeview Estates Dam (Mo. 11004).

It was prepared under the National Program of Inspection of Non~Federal
Dams .

This dam has been classified as unsafe, non-emergency by the St. Louis
District as a result of the application of the following criteria:

1) Spillway will not pass 50 percent of the Probable Maximum Flood - 3

2) Overtopping could result in dam failure
3) Dam failure significantly increases the hazard to loss of life

downstream
SIGNCw

SUBMITTED BY: 24 SEP 1979

Chief, Engﬂpq?riagjb ision Date
UL L E;;j
APPROVED BY: 24 SEP 1379 ;
Colonel, CE, District Engineer Date !

| Accession For ;
NTIS GRARI N '

DTIC TAB g

Unannounced

Justification____le_x__
—_— ]

By
| Distribution/
Availability Codes |
B AvailAéﬁd/or'-_—~
Dist Special




e— -

LAKEVIEW ESTATES DAM
WARREN COUNTY, MISSOURI

MISSOURI INVENTORY NO. 11004

PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

PREPARED BY
CONSQOER, TOWNSEND AND ASSOCIATES LTID.
ST. LOUIS, MISSOURI
AND
ENGINEERING CONSULTANTS, INC.
ENGLEWOOD, COLORADO
A JOINT VENTURE

UNDER DIRECTION OF
ST. LOUIS DISTRICT, CORPS OF ENGINEERS
FOR
GOVERNOR OF MISSOURI

SEPTEMBER 1979




T T T AR T
G : EER e P Cora A

A ke -

PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

e =

Name of Dam: Lakeview Estates Dam, Missouri Inv. No. 11004
State Located: Missouri

, County Located: Warren

Lﬁi Stream: An unnamed tributary of Big Creek

'?,i Date of Inspection: May 17, 1979

Assessment of General Condition

! Lakeview Estates Dam was inspected by the engineering
firms of Consoer, Townsend and Associates LTD., and Engineering
Consultants, Inc. (A Joint Venture) of St. Louis, Missouri using
the "Recommended Guidelines for Safety Inspection of Dams". These

guidelines were developed by the Chief of Engineers, U.S. Army,
Washington, D.C., with the help of Federal and State agenciles,
professional engineering organizations, and private engineers. The
resulting guidelines are considered to represent a consensus of the

engineering profession.

Based on the criteria in the guidelines, the dam is in
the high hazard potential classification, which means that loss of

' life and appreciable property loss could occur in the event of

failure of the dam. Within the estimated damage zone of two miles
are four houses, one gravel road crossing, one railroad crosesing,

one trailer park, and a crossing of Interstate Highway No. 70 which !
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may be subjected to flooding, with possible damage and/or destruc-
tion, and possible loss of life. Lakeview Estates Dam is in the
small size classification since it is less than 40 feet high and

impounds less than 1,000 acre-feet of water.

'f‘: Our inspection and evaluation indicates that the spill-
;:l way of Lakeview Estates Dam does not meet the criteria set forth in 4
the guidelines for a dam having the above size and hazard poten- 4
tial. Lakeview Estates Dam being a small size dam, with a high :
hazard potential, 1is required by the guidelines to pass from one- ;
half of the Probable Maximum Flood to the Probable Maximum Flood
Fr without overtopping. Since there 1is significant hazard potential }
. downstream of the dam, the appropriate spillway design flood for

1 this dam is the Probable Maximum Flood. It was determined that the
iki reservoir/spillway system can accomodate 17 percent of the Probable

| Maximum Flood without overtopping the dam. Our evaluation indi-

j cates that the reservoir/spillway system will accomodate the 10- 1
year flood without overtopping; however, the dam will be overtopped -

. during the occurrence of the 100-~year flood.

The Probable Maximum Flood 1is defined as the flood
discharge that may be expected from the most severe combination of
critical meteorological and hydrologic conditions that are reason-
ably possible in the region. The 10- and 100-year floods are
defined as floods having ten percent and one percent chance,

respectively, of being equalled or exceeded during any given year.

Other deficiencies noted by the inspection team were
rodent activity on the embankment, a need for periodic inspection 7
by a qualified engineer and a lack of maintenance schedule. The

lack of stability and seepage analyses on record is also a defi-

ciency that should be corrected.
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It is recommended that the owner take action to correct
or control the deficiencies described above.

O £y

Walter G. Shifrin, P.E.
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

LAKEVIEW ESTATES DAM, Missouri Inv. No. 11004

SECTION 1: PROJECT INFORMATION

General

a. Authority

The Dam Inspection Act, Public Law 92-367 of
August, 1972, authorizes the Secretary of the Army, through
the Corps of Engineers, to initiate a national program of dam
inspections. Inspection for Lakeview Estates Dam was carried
out under Contract DACW 43-79-C-0075 to the Department of the
Army, St. Louis District, Corps of Engineers, by the engineer-
ing firms of Consoer, Townsend & Associates Ltd., and Engi-
neering Consultants, Inc. (A Joint Venture), of St. Louis,

Missouri.

b. Purpose of Inspection

The visual inspection of Lakeview Estates Dam was
made on May 17, 1979. The purpose of the inspection was to
make a general assessment as to the structural integrity and
operational adequacy of the dam embankment and its appurtenant

structures.
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Ce Scope of Report

This report summarizes available pertinent data
relating to the project; presents a summary of visual observa-
tions made during the field inspection; presents an assessment
of hydrologic and hydraulic conditions at the site; presents
an assessment as to the structural adequacy of the various
project features; and assesses the general condition of the

dam with respect to safety.

Subsurface investigations, laboratory testing, and
detailed analyses were not within the scope of this study.
The conclusions drawn herein, therefore, are based on the
presence of, or absence of, obvious signs of distress. No
warranty as to the absolute safety of the project features is

implied by the conclusions presented in this report.

It should be noted that reference in this report to
left or right abutments is as viewed looking downstream. Where
left abutment or left side of the dam is used in this report,
this also refers to west abutment or side, and right to the

east abutment or side.

d. Evaluation Criteria

Criteria used to evaluate the dam were furnished by
the Department of the Army, Office of the Chief of Engineers,
in "Recommended Guidelines for Safety Inspection of Dams",
Appendix D. These guidelines were developed with the help of
several Federal agencies and many state agencies, professional

engineering organizations, and private engineers.

-2-
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1.2 Description of the Project

a. Description of Dam and Appurtenances

L It should be noted that design drawings are not
- available for the dam or appurtenant structures. The follow-
ing description 1is based on visual observations and informa-
tion taken from Fenneman, N.M.,"Physiographic of Eastern

United States", 1946.

! The dam embankment is a compacted earthfill struc-
ture. The crest width is approximately 17 feet, and the
length 1is 610 feet. The crest elevation 1is approximately

- Al e el

853.0 feet above MSL, and the maximum height of the embankment

was measured to be 25 feet.

Y VU

The downstream slope of the embankment was measured

as 1V to 3H. The upstream slope could not be measured because

| of high reservoir level, scalloping near the crest and a berm
just under the water surface. Limestone riprap in sizes from

sand to boulder was dumped along the upstream slope close to

the crest. The entire exposed embankment has a grass cover.

The damsite is situated on the border between the

Dissected Till Plain Section of Central Lowlands Physiographic

Province which extends to the north and the Ozark Plateau

Province to the south. Although the area in which the dam and

| reservoir are located was glaciated during Pleistocene time,
4 the till and loess which characterize the uplands of the Till
! Plains have been largely removed by erosion since the end of

| the Pleistocene. The area 1is characterized by wooded hills

i which have gentle to steep slopes.

-3-




The bedrock geology of the area, as shown on the
Geologic Map of Missouri (1979), typically consists of gently
northeastwardly dipping (ca. 30-50 feet/mile) sediments of
Paleozoic age. To the north of Warren County these beds are
often capped by young (Pleistocene) deposits of glacial drift
and wind blown loess. In southern areas of the county the
' L bedrock is generally covered by residual soil, colluvium, or

alluvium. The rocks underlying the area are predominately
carbonates (limestones and dolomites), although beds of

3 sandstone and shale are not infrequent.

?q The bedrock of Warren County contains some minor
\»1 folding. The largest known geologic structure in the area is
;}f a gentle anticline centered about 2 1/2 miles northwesterly of
;f the town of Warrenton. This fold does not appear to affect
;:; the beds at the damsite.

!

I«

The Soil Conservation Service (Soil Survey of

Montgomery and Warren Counties, Missouri 1978) reports that
soils of the bottom lands at the site consist of silty clays
(CL-ML, CL) of the Dockery series. The upslope soils consist
of clay (CL, CH), silty clay (CL-ML) and sandy clay (SC) of

) the Keswick series and Hatton series.

Two spillways are located at Lakeview Estates Dam.
A service spillway is located within the embankment fill near
the right abutment of the dam. This spillway is a non-rein-
forced concrete channel with a 5 foot bottom width, side
slopes of 1V to 1.254, and an elevation difference from the
spillway crest to the embankment crest of 2 feet. Downstream
; of the concrete channel a 24-inch diameter corrugated metal
o pipe collects and transports flow under a paved roadway. This
' corrugated metal pipe extends through the embankment f1ll and
discharges spillway flows onto a concrete pad and into the

downstream channel.
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The emergency spillway 1is an open channel depres-
sion located just beyond the left abutment of the dam. This
spillway is a grass-lined channel with a 17 foot long concrete
weir embedded in the channel. The channel has a bottom width
of 17 feet, side slopes of about 1V to 12H, and an elevation
difference from the weir crest to the embankment crest of 1

foot, 7 inches.

There 18 no operating outlet pipe or low level

drain at the dam.

b. Location

-Lakeview Estates Dam is located near the head of a
small intermittant stream that flows northeasterly then
easterly for about three quarters of a mile before entering
Big Creek. Big Creek is intermittant at this point but
becomes perennial one half mile downstream to the crossing of
Interstate Highway 70. Big Creek flows north-northeastward
about six miles, then swings eastward for about 14 miles where
it enters the Cuivre River. The Cuivre, about 13 miles below
its confluence with Big Creek, enters the Mississippi about 3

miles east of the town of 0l1ld Monroe.

The main access from Warrenton, Missouri is west on
the Interstate Highway No. 70 frontage road approximately 1
1/2 miles to a small gravel road, thence south on this road
approximately 300 feet to a turnoff to Lakeview Estates. The
dam and lake is part of the Lakeview Estate development. The
damsite 1s shown on the Warrenton Quadrangle Sheet (7.5 mintue

series) in Section 30, Township 47 North, Range 2 West.
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Ce Size Classification

According to the "Recommended Guidelines for Safety
Inspection of Dams", by the U.S. Department of the Army,
Office of the Chief Engineer, the dam is classified in the dam
size category as being "Small" since its storage 1s lesg than
1,000 acre-feet. The dam is also classified as "'Small" in dam
height category because 1its height is less than 40 feet. The

overall size classification is, accordingly, "Small" in size.

d. Hazard Classification

The dam has been classified as having "High" hazard
potential in the National Inventory of Dams, on the basis that
in the event of failure of the dam or its appurtenances,
excessive damage could occur to downstream property, together
with the possibility of the loss of life. Our findings concur
with the classification. Within the estimated two mile damage
zone downstream of the dam are four houses, one gravel road
crossing, one railroad crossing, one trailer park, and a

crossing of Interstate Highway No. 70.

e. Ownership

The dam is owned by Mid Central Development Com-
pany. The mailing address is Mid Central Development Company,
c/o Mike Pitla, #1 Oaktree Court, Lakeview Estates, Warrenton,
Missouri, 63383.




f. Purpose of Dam

‘The purpose of the dam is to impound water for
recreational use as a private lake. The lake 1is utilized by

the inhabitants of the adjacent Lakeview Estates Development.

ge Design and Construction History

Lakeview Estates Dam was built by Mr. Russell
Bollinger (deceased) of Wright City, Missouri. It is believed
that Mr. Bollinger had no formal design for the dam. No

records are available concerning the construction of the dam.

h. Normal Operational Procedures

There are no set operational procedures for Lake-
view Estates Lake and the water level is controlled by rain-
fall, runoff, evaporation and the elevation of the spillway
located at the right abutment. The lake 18 used soley for
recreational purposes and reportedly stays full all year due
to several springs which feed into the lake. This information
was obtained verbally from the owner, Mr. Mike Pitla of Mid
Central Development Co.




i

1.3 Pertinent Data*

a. Drainage Area (square miles):

b. Discharge at Damsite
Estimated experienced maximum flood (cfs):

Estimated ungated spillway capacity
at maximum pool elevation (cfs):

Ce Elevation (Feet above MSL)
Top of dam:
Spillway crest:
Service Spillway
Emergency Spillway
Normal Pool
Maximum Pool (PMF):

de. Reservoir

Length of maximum pool: (Feet)

e. Storage (Acre-Feet)
Top of dam:

Spillway crest:
Service Spillway
Emergency Spillway
Normal Pool:
Maximum Pool (PMF):

f. Reservoir Surface (Acres)
Top of dam:
Spillway crest:
Service Spillway

Emergency Spillway

Ve iae 2T

0.25

190

853.0

851.0
851.42
851.0
854.05

2000

223

192
202
192
257

27.5

25.0
25.5
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Normal Pool: 25.0
Maximum Pool: (PMF) 27.5
g Dam

Type: Rolled Earthfill

Length: 610 feet

Structural Height: 35.0 feet

Hydraulic Height: 35.0 feet

Top width: 17.0 feet
(average)

Side slopes:

Downstream 1V to 3H

Upstream Unknown

Zoning: Unknown

Impervious core: Unknown

Cutoff: Unknown

Grout curtain: Unknown
h. Diversion and Regulating Tunnel None

i. Spillway
Type:
Service Spillway Uncontrolled, concrete channel
Emergency Spillway Uncontrolled, earth channel

Length of weir:

Service Spillway 5 feet
Emergency Spillway 17 feet
Crest Elevation (feet above MSL):
Service Spillway 851.0
Emergency Spillway 851.42
-9-
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i Regulating Outlets None

* The term "Maximum Pool" used in this section indicates pool at top of
dam elevation and the term "Maxiumum Pool (PMF)" indicates highest

pool level during the occurrence of PMF, assuming an intact dam.
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SECTION 2 : ENGINEERING DATA

2.1 Design

No design data 1s available for this dam. The only
information concerning design has been obtained through conversa-
tions with people who knew the contractor, Mr. Bollinger
(deceased).

2.2 Construction

No construction related data i1s available for this

report, other than that 1listed in the comstruction history of
Section 1l.2g.

2.3 Operation
No operational data is avallable for this study.
2.4 Evaluation

a. Availability

No design drawings, design computations, construc-

tion data, or operation data 1is available.

In addition, no pertinent data was available for
review of hydrology, spillway capacity, flood routing through
the reservoir, outlet capacity, slope stability, seepage
analysis, or foundation conditions.

-11-
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b. Adequacy

The lack of engineering data did not allow for a
definitive review and evaluation. Therefore, the adequacy of
this dam could not be assessed from the standpoint of review-
ing and evaluating design, operation and construction data,
but 1is based primarily on visual inspection, past performance

history, and sound engineering judgment.

Seepage and stability analyses comparable to the
requirements of the "Recommended Guidelines for Safety Inspec-
tion of Dams" were also not available, which is considered a
deficiency. These seepage and stability analyses should be
performed for appropriate loading conditions (including

earthquake loads) and made a matter of record.

Ce Validity

No valid engineering data are available.

-12-

NS T

oo




[,

3.1

SECTION 3: VISUAL INSPECTION

Findings

ae General

A visual inspection of the Lakeview Estates Dam was

made on May 17, 1979. The following persons were present

during the inspection:

Name Affiliation Disciplines

Dr. M.A. Samad Engineering Consultants, Inc. Project Engineer,
Hydraulics and
Hydrology

Jon Diebel Engineering Consultants, Inc. Structural and
Mechanical

Peter Strauss Engineering Consultants, Inc. Soils

Peter Howard Engineering Consultants, Inc. Geology

Kevin Blume Consoer, Townsend & Assoc., Ltd. Civil and
Structural

i
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Specific observations are discussed below.

b. Dam

The crest and downstream slope of the dam has a
heavy grass cover which appears to be adequately protecting

the embankment material against surface erosion.

The upstream face shows some evidence of having
been scalloped by wave action in the past. This has been
stabilized by having riprap dumped on the upstream slope near

the crest.

There was no evidence of sloughing or slumping on
the downstream face. No seepage was observed below the

downstream toe of the embankment or on the embankment slope.

Rodent activity was evident on the exposed portions
of the dam. The manager of the development said he had a
bulldozer run over the embankment in the past and caused many

of the rodent holes to collapse.

A 1/4 inch wide crack was seen on the crest near
the break in slope at the downstream face. This crack is 75
feet long and was measured from 175-250 feet from the left
abutment. This 1s believed to be a shrinkage crack.

No outcrops of bedrock were found in the immediate
vicinity of the dam. However, based on a knowledge of the
geology of the area, well logs, and published geologic maps,
the wunderlying bedrock 1is the Burlington Limestone (Osagean
Series, Mississippian). The rocks of this formation are
predominately cherty, crinoidal limestones. These beds are

dipping northeastward at about 30 feet per mile.

-1l
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The surface soils in the embankment were CL-ML
materials, most 1likely of the Dockery and Keswick series.
These soills would tend to be easily erodible should overtop-

ping of the embankment occur.

Ce Appurtenant Structures

(1) Spillway

The service spillway channel appears to be con~-
structed of non-reinforced concrete which was not trowelled
during construction. The channel has been constructed within
the past few years and 1is currently in good condition. No
significant erosion or cracking of the concrete was observed
during the inspection. The corrugated metal pipe which
transports flows from the spillway also appears to be in good
condition. Discharges through the pipe will drop onto a
poorly constructed concrete pad and flow into the forest
downstream of the dam. Erosion of embankment materials will

not occur from discharges through this spillway.

The emergency spillway channel contains a thin
grass cover. Discharges through the spillway will split and
flow in two directions at a point approximately 150 feet
downstream of the concrete weir. One part of the flow will
proceed to the northwest down a natural hillside and be
transported under the road in a 48 inch diameter corrugated
metal pipe. The remainder of the water will turn to the east
and flow to the downstream toe of the dam in a small channel
10 to 20 feet away from the abutment contact. This water will
then be carried under the rcad in a 24 inch diameter corru-
gated metal pipe. Some small erosion gullies were observed in
the two channels described above, but they are not a huacard to

the embankment at this time.

-] 5~
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(2) Outlet Works

There 1s no operating outlet or low level drain

pipe at the dam.
d. Reservoir Area

The water surface elevation was 851.06 feet above

MSL at the time of inspection.

The reservoir rim is gently sloping with trees and

woods near the shore. No evidence of any instability was

et A

observed.

e. Downstream Channel

The downstream channel 18 well defined, with some

vegetative and tree growth. No major obstacles or debris were

observed along the downstream channel. Some erosion was

observed in a few areas.
3.2 Evaluation
The following i1items were observed which could
affect the safety of the dam, or which will require mainten-

ance within a reasonable period of time.

l. Rodent activity in the embankment of the dams

2. The 1/4 inch wide crack observed on the crest of the

dame.

-16-
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3. Poor concrete work on the service spillway channel

and pad downstream of the spillway pipe. i
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SECTION 4: OPERATIONAL PROCEDURES

4.1 Procedures

Lakeview Estates Dam impounds water for recreational
uses. There are no specific procedures which are followed 1in
regard to operation of the lake and dam. The water level in the
reservoir is controlled by rainfall, runoff, evaporation and by the
elevation of the spillway crest. There are no staff gages or
monitoring devices to check the water levels. The owner stated
that the lake was spring fed and that through the course of the

year the water level may vary only 6 or 8 inches.

4.2 Maintenance of Dam

The dam and related structures are maintained by several

caretakers and laborers which are hired by the owner.

The dam crest and slopes appear to be maintained well
and are free of any saplings or vegetation. Rock riprap has been
placed on the upstream face roughly from the crest to the water
level. The rocks range in size from 2 to 12 inches and seem to be
providing adequate protection against wave action and erosion.
Rodent activity was observed on the embankment and should be

eliminated.

-18-




4.3 Maintenance of Operating Facilities

There are no mechanical facilities at the damsite which

require any operation.

4ob Description of Any Warning System in Effect

The 1inspection team 1is not aware of any warning system

in effect for this dam.

4.5 Evaluation

Overall, the operation and maintenance for Lakeview

Estates Dam appears to be satisfactory.

-19-




~ i s prou a - - — .

SECTION 5: HYDRAULIC/HYDROLOGIC

S.1 Evaluation of Features

e ik At i

a. Design

3 , The watershed area of the Lakeview Estates Dam
= upstream from the dam axis consists of approximately 159
pr acres. Most of the watershed area is wooded and covered with
grass. Land gradients in the higher regions of the watershed
: ! average roughly 2 percent, and in the lower areas surrounding
) the reservoir average about 1 percent. The Lakeview Estates
B Dam 1s located on an unnamed tributary of Big Creek. The
-J reservior is about one mile upstream from the confluence of
’ the unnamed tributary and Big Creek. At its longest arm the
o watershed 1s approximately 3/4 mile 1long. A drainage map
' showing the watershed area is presented as Plate 1 in Appendix
B.

Evaluation of the hydraulic and hydrologic features
of Lakeview Estates Dam was based on criteria set forth in the

Corps of Engineers’ Recommended Guidelines for Safety

Inspection of Dams, and additional guidance provided by the

St. Louis District of the Corps of Engineers. The Probable

Maximum Flood (PMF) was calculated from the Probable Maximum

‘ Precipitation (PMP) using the methods outlined in the U.S.
; Weather Bureau Publication, Hydrometeorological Report No. 33.
The probable maximum storm duration was set at 24 hours, and
‘ storm rainfall distribution was based on criteria given in EM
| 1110-2-1411 (Standard Project Storm). The SCS method was
adopted for deriving the unit hydrograph, utilizing the Corps

-20-




of Engineers’ computer program HEC-1, (Dam Safety Version).
The unit hydrograph parameters are presented in Appendix B.
The SCS method was also used for determining loss rate. The
hydrologic soill group of the watershed was determined by use
of published soil maps. The hydrologic soil group of the
watershed and the SCS curve number are also presented in
Appendix B. The curve number, unit hydrograph parameters, PMP
index rainfall and the percentages for various durations were
directly 1input to the HEC-1 (Dam Safety Version) computer
program to obtain the PMF hydrograph. The computed peak
discharge of the PMF and one-half of the PMF are 3,203 cfs and
1,602 cfs respectively.

Both the PMF and one~half of the PMF inflow hydro-
graphs were routed through the reservoir by the Modified Puls
Method also utilizing the HEC-1 (Dam Safety Version) computer
programe The reservoir was assumed at the service spillway
crest level at the start of routing computation. The peak
outflow discharges for the PMF and one-half of the PMF are
2,370 and 1,071 cfs respectively. Both the PMF and one~half
of the PMF, when routed through the reservoir results in

overtopping of the dam.

The stage-outflow relation for the spillway was
prepared from field notes, and sketches, prepared during the
field 1inspection. The reservoir stage-capacity data were
based on the U.S.G.S. Warrenton Quandrangle topographic map
(7.5 minute series). The spillway and overtop rating curve
and the reservoir capacity curve are presented in Plates 2 & 3

respectively in Appendix B.

-21~




From the standpoint of dam safety, the hydrologic
; design of a dam aims at avoiding overtopping. Overtopping 1s

especially dangerous for an earth dam because the downrush of

waters over the crest will erode the dam embankment and
release all the stored water suddenly into the downstream
floodplain. The safe hydrologic design of a dam requires a

b'L spillway crest height that can handle a very large and exceed-

ingly rare flood without overtopping.

,;‘. The Corps of Engineers designs its dams to safely

' pass the Probable Maximum Flood that 1s estimated could be ]
i generated from the upstream watershed. This is the generally

accepted criterion for major dams throughout the world, and is

the standard for dam safety where overtopping would pose any

threat to human 1life. According to the Corps criteria, the

hydrologic requirement for safety for this dam is the capabil-

ity to pass from one-half Probable Maximum Flood to the

Probable Maximum Flood without overtopping.

b. Experience Data

It 1is believed that no records of reservoir stage

or spillway discharge are maintained for this site.
Ce Visual Observations
Observations made of the spillway during the visual

inspection are discussed in Section 3.1lc(l) and evaluated in

Section 3.2.

bt b
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d. Overtopping Potential

As indicated in Section 5.l1-a, both the Probable
Maximum Flood and one-half of the Probable Maximum Flood, when
routed through the reservoir, resulted in overtopping of the
dam. The peak outflow discharges for the PMF and one-~half of
the PMF are 2370 and 1071 cfs respectively. The PMF over-
topped the dam crest 1.05 feet and one-half of the PMF over-
topped the dam crest by 0.53 feet. The total duration of
embankment overflow 1is 5.92 hours during the PMF, and 4.00
hours during one-half of the PMF. The spillway for Lakeview
Estates Dam 1is capable of passing a flood equal to approxi-
mately 17 percent of the PMF just before overtopping the dam.

The computed one percent and ten percent chance
floods using 100~-year and 10-year, 24 hour rainfall data
respectively, were routed through the reservoir, and are given
in the 1last section 1in Appendix B. The routing results
indicate the spillway/reservoir system will accomodate the 10-
year flood without overtopping the dam and the dam will be
overtopped by 0.19 feet during the occurence of the 100-year
flood.

The failure of the dam could cause extensive damage
to the property downstream of the dam and possible loss of
life. Within the estimated two mile damage zone downstream of
the dam are four houses, one gravel road crossing, one rail-
road crossing, one trailer park, and a crossing of Interstate
Highway No. 70.
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SECTION 6: STRUCTURAL STABILITY

Evaluation of Structural Stability

a. Visual Observations

There were no signs of settlement or distress on
the embankment or foundation other than evidence of prior wave
erosion. The crack observed on the embankment crest is
thought to be a shrinkage crack and does not indicate struc-
tural problems with the embankment.

The entire dam portions appears to be protected by
vegetation or riprap. No signs of seepage were observed at
any location in the vicinity of the damsite. Some rodent
activity was still observed on the upstream and downstream
embankment slopes. This should be arrested by eliminating all

rodents from the embankment.

The concrete on the service spillway channel and
the pad downstream of the corrugated metal pipe appears to
have been poorly placed. The condition of the spillway
structure appears to be satisfactory at this time, but should
be monitored for potential future degradation of its condi-

tion.

~24=
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b. Design and Construction Data

No design or construction data relating to the
structural stability of the dam or appurtenant structures were

found.

Ce Operating Records

No operating records are avallable relating to the
stability of the dam or appurtenant structures. Water levels
have not been recorded, however, the reservoir level was 3/4
inch above the crest of the service spillway on the day of

inspection, and is assumed to be close to full at all time.

d. Post Construction Changes

No post construction changes exist which will
effect the structural stability of the dam.

e. Seismic Stability

According to the Seismic Zone Map of Contiguous
States, Form TM 5-809-10/ NAVFAC P-355/AFM 88-3 Chapter 13;
April 1973 the portion of Missouri in which Lakeview Estates
Dam 1s located is in Seismic Zone 2. The engineer performing
the stability analysis on the embankment should determine the

necessity of a seismic analysis for this embankment.

-25-
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SECTION 7: ASSESSMENT/REMEDIAL MEASURES

7.1 Dam Assessment

The assessment of the general condition of the dam is
based upon available data and visual inspections. Detailed inves-
tigations, testing, and detailed computational evaluations are
beyond the scope of a Phase I investigation; however, the investi-

gation is intended to identify any need for such studies.

It should be realized that the reported condition of the
dam 1s based on observations of field conditions at the time of

inspection along with data available to the inspection team.

It is also important to note that the condition of a dam

depends on numerous and constantly changing internal and external

i conditions, and 1s evolutionary in nature. It would be incorrect
- to assume that the present condition of the dam will continue to
‘ represent the condition of the dam at some point in the future.
Only through continued care and inspection can there be any chance #

that an unsafe condition could be detected.
a. Safety

The spillway capacity of Lakeview Estates Dam was
found to be "Seriously Inadequate". The spillway/reservoir
system will accomodate only 17 percent of the PMF without
overtopping the dam.
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The surface soils in the embankment are silty
soils. The PMF overtops the dam by a maximum depth of over
one foot. The duration of embankment overflow during the PMF
is about 6 hours. If the body of the dam is made up of silty

soils, overtopping could result in dam failure.

The dam appears to be in generally satisfactory
condition. Maintenance at the damsite 1s good. The major
item requiring attention is the need for elimination of all
rodents from the embankment. Seepage and stability analyses

should be performed on the embankment to insure its safety.

The concrete service spillway channel and down-
stream pad appears to be in satisfactory condition at this
time. However, degradation and erosion of the concrete is

possible, and repairs should be made as required.

b. Adequacy of Information

Adequate information concerning the dam and appur-
tenant structures is not available. No seepage and stability

analyses were available for review.

Ce Urgency

The remedial measures recommended in Paragraph 7.2
should be accomplished within a reasonable period of time.
The items recommended in paragraph 7.2a should be pursued on a

high priority basis.
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d. Necessity for Phase II Inspection

Based on results of the Phase 1 inspection, and if
the remedial measures recommended in Paragraph 7.2 are under-
taken as soon as possible, a Phase I1 inspection is not felt

to be necessarye.

7.2 Remedial Measures

as Alternative

1. Spillway capacity and/or height of dam should be
increased to pass the PMF without overtopping the

dame.
b. 0 & M Procedures

1. Eliminate all rodents from the embankment.

2. Monitor the condition of the concrete in the channel
and downstream pad of the service spillway, and make
repalrs as required.

3. The owner should initiate the following programs.
(a) Periodic inspection of the dam by a profes-

sional engineer experienced in the design and
construction of earthen dams.
(b) Set up a maintenance schedule and log all

visits to the dam for operation, repairs and

maintenance.
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(c)

Seepage and stability analyses should be

performed by a professional engineer exper-

ienced in the design and construction of earth

d:ms .







PENOLE TON

= o] ;3‘

KEY MAP

BHMOWING LOCATION Of COUNTY

i
SCALE ‘\
1 0 1 2 ) ¢ Wi 1
(=== b =————— anlieli —————— e ! 1
|
- - LOCATION MAP — LAKEVIEW ESTATES DAM '




w
B (37v9S 0L LON)TwD1LN3A NOI103s
. (TVLNOZIYOK) 001 = N P~
, R0 = — {1 o o
! > - - 2
¢ (GIWNSSY) 0°168 " 13 Ilv_ T’ 2b’168 13 -
! AS3HI AVMTTIdS NOILVYAI13 7 1S3IHI AYMTTIdS .
1 . 39iA¥3S dvydld 204,21~ 2 AINIOYIN I

2 — o

> T Wyf £68 "73 1S3¥D z§\ _\ _

,009 1,467}

NVd

.

‘lllllll‘llll,llll'l'l"llllll"l'li‘ll — e

T T T T 117

\ Id407S WVIYLISNMOQ \ h

PLAN, ELEVATION 8 SECTION

UUMTTIdS
3IIAY3S

LAKEVIEW ESTATES DAM (MO

AYMTTIdS
AONI9YIW3




Mant LumEJN City /\ v

:(2 T\OMER‘I

f\\l N New Flerpnce

‘ﬂ !

R

/ ¢ Vwentyvit
Fon st" Syl

ek Mo ‘*\‘b}: Rn

N .

s o E e o “agpd N

oy - Z::, . S ci.wr nw.l

'A D - Ou 0 .

" \me ~\,,. = J(“' vld ] e 4y .
P SRy TS

\\’.‘__ . et A ..\53”"* . Py %1‘, )m
td_“ \AY\-\\O‘O AT

'//\\1!,’

: g i
. .
g T
g 80 -
\l‘///_\
et
[SAbAN

QUARTERNARY {Oal - ALLUVIUM Ou- NOIX LIMESTONE
( MAQUOKETA SHALE
Pm - MARMATON GROUP CAPE LIMESTONE
PENNSYLVANIAN KIMMSWICK FORMATION
Pcc - CHEROKEE GROUP DECORAH FORMATION
, PLATTIN FORMATION
Mm - ST LOUIS LIMESTONE QRDOVICIAN JOACHIM DOLOMITE
SALEM FORMATION
WARSAW FORMATION Osp-ST. PETER SANDSTONE
MISSISSIPPIAN
Mo - BURLINGTON -KEOKUK Ojc-COTTER- POWELL FOR-
FORMATION MATION
JEFFERSON CITY DOLO-
\Mk- CHOTEAU GROUP . MITE

X LOCATION OF DAM MO. 11004

REFERENCE: GEOLOGIC MAP
GEOLOGIC MAP OF MISSOURI, OF
MISSOURI GEOLOGIC SURVEY,

1979, WARREN COUNTY

o o 0 AND

SEmEmcECNE N

= ADJACENT AREA
SCALE OF MILES




PPy

4

pr

Ayunod udlom
40 Japiog

fanN sy
Jibay rwsag

{ situanl 4o
*qunK ) 0L6! - 0S6l

E NN < s:djued
'd3 pajdNIT JAYI0

cpe! WS
IE AW < sidudd
d3 peiadas w0

2181 - L@t 0

S 0NbYIDT  PPON
vaN ‘ Dasy |0JudN03

i

bR I

= 2 NGV - \—IM b ERbLY L)
dYW JI901039 QIZNVIAINID [ M 7 57w ..A ,,

oﬁ@

13Oz oy
T OITHNLYN 30 LdI0 A TN

RNOSSIW 40 ADN

$530| pue yn
3uad0IsIAlg MON

UPLIGIIEI Ay

urquien

URIDIAOPIQ

UBILOA.(]

urnng

uRIAASSISSILY

[LERETIT VL]

ApusirnD
- Aseb ]

ON3IOIT

8L61

S N00AN Ity R o0I() A G M

. B_-zonua

uuve T

mq..o:oo )
lJ.ll s .......:
d3as
LT ,u i~ .b\
?'(. 0w qo
- [ to:.qm
. uEd«J
, Lg’
M IHSYINg \\
mndxa _ — NONNIA

% , MM L m,\. . /:uaxqu —|| &aﬁv\ﬁ S
E & n(%.mvr\ﬂmw», w.uwxlwﬁﬂuj_x T .S/U f J\&j IL_

. ; : —/\Qﬂ.%v v . Oud Aﬂlﬂ.uKO’ 4
- o : ;..V\ TR o J- b

u , \.
(4]

VAR G AD0 107D L S

JNS SR . |!l:¢»l|.|.~.|'4‘.“ SSIAVY ,,rn'..u U

wyov

NOSWBHYH p—- J

U wgaoe o

BININY

AONNND -
WA IS
a _ [CW } b

UL LAY Nor




-y

v

DS

2i8l-igl SINVNOHLIN¥VI

SIL¥LS SAONIILNODlyguy ot N s
mO

o / , dVW 3NDZ DINSI3S

EY

Y H
('X0¥ddV ) |

U M
|

00 NIYHIM ———————

/ S1°0 Jvimd ) 4
ﬁ/////» oo ¥orve | ¢
S0 0 3_ve3con | z
S0 e | [
0 3NON ] 0
"443CD 30ovywvQ | INCZT
ALITISYZON¥d D2Ims 26
3
(=]
[} N
J/
P

sl




: 1( APPENDIX A

B PHOTOGRAPHS TAKEN DURING INSPECTION
.

"

4

- B T
S e .- bora -




DI
OVERVIE _0.

AN

# z
o b))

3 S

L /‘Q\J‘

¥ 1

;“ -‘i

AR
PRV RS-

{
PHOTO INDEX
i FOR

LAKEVIEW ESTATES DAM




D1

D2

D3

* TP er y

- D4
= D5
r,
P D6
'.
. 1 D7
. ' D8
r.
') D9
z
D10
¢
o

LAKEVIEW ESTATES DAM

Crest and Upstream Embankment Slope

Upstream Embankment Slope

Downstream Embankment Slope

Downstream Embankment Slope

Service Spillway

Pipe Under Road Downstream of Service Spillway
Discharge End of Service Spillway Pipe
Emergency Spillway

Emergency Spillway Discharge Channel

Emergency Spillway Discharge Channel

soncakixiiant

i
i
1
:
R




P Yo ¢ gt Wy 10 e

Lakoeview Fotates bham

D2




1'2
74

{
-
u

,
‘J
]
3 [
"

i

Y

B

tstates Dam

LRSS

B o]
RN LT 48"




%,
}
1
I
F

Lakeviow

Fstat

es

D

<

m




Lakeview Tatates Dam




haad

Ld
N«
Epd
- .

v —— | -t

——




GCa i

APPENDIX B

HYDROLOGIC COMPUTATIONS

e




PLATE-L  APPENDIX-B

(;» s '_"7

o
MISSOURI x

R
QUADRANGLE LOCATION

WARRENTON QUADRANGLE /

s

L~
ax

LOCATION OF DAM
HS40 R

CONTOUR 'NTERVAL 20 FEET
DATUM 1S MEAN SEA LEVEL

ODRAINAGE BOUNDARY == == = — —

LAKEVIEW ESTATES DAM (MO.11004)
DRAINAGE BASIN




e adiiang
iy -y

N LN

ENGINEERING CONSULTANTS, INC.

ECi-4

OF

/
JOB NO. /25/0 -0/~ /

SHEEY NO.

.

U

oON = M/SSouR/

LPAM  SAFETY IASPECT)

M) S350 AR

)2 00Y

Dam

\ ﬁ .
AF -
fv L .

R T N

M - - . ‘. .

— *

A o N - : _To. .

. o a-

e LT CoMN CRETE .

S| L= 851 (As3amep)|

S S S o S

- 4. : .“ﬁw_,n.,ﬁ_iu.ﬁh N _ : r .
o (6] %tz da sl Gley 2 1B~ LAlE |4 fa,: L4l
N Fire [ sarfu| 4 2 [Somsihlmg | | ksl
N > Palgl] 4 Dt
g ol of oo |olBa el 4] -]
.W — e .n‘LlLtll..:..i%txmf ‘.1%7. I S S 4 N [ U SR .0_“,.2» -
R Lluz | 22z} 25 | 8151 .19] 8brer] 043 ] cazizoziflde | 174 L+ f =
< A B S B N T 1 |
wl ] 1] 6zs | 5.8 32.38] 42| 9bz:e] 67 17071330442 | 68.62] +
S 42 86V | 579 A.8B).SLIBSLAY A3 26T6)MOS LY | 1Z3.27) + -
m L5 | 1031 | 4.15 ] éB.41].59 {85309 1. 1) [3.47[4509 4.8¢ 1 170.8¢| .04 | 610
§ Heo | 150 | say ! vown) 75s3375] 155 |s6ne]seadso | 22352 ﬁ 610
Q| [zs| 200 | 2oz | (k037] 1.0|ebus | Z.05 |8sasisio|6h2) 59114} 1.5 | 610),
Q| S RSO T N RO S S U N
M | 13.0| 250] 847 | g24.0 |125]855.25] 2,55 |12 5]510[8b 415 |2.26] 610
§ 35| 30, | 1.82) 2q4]1.5 | 8560] 2.05 |mes;Stoleds 12750 |3l | 610
M 1 | . - B
” ﬁ:; ;I.%r. -+ ._«fo!sﬁ . TR I N . _“r e ] .
S| | | | i ,
NEE . : : I , \
J : k_ - w, j M
a ¥ T f t ,
\n L .. . N ﬁ . . “ M, . h 4 : .-
yle— 1 | e e N o J o W v,iLxr



5>
$40 ' 394VHOSIC oS
000'Il 000'01 000'6 000'8 000, 000'9 000's 000't 0o00's 000'2 000'l o_no -0
[ . | B B oo
016813 '1S34D AVM111dSH zz
o | 54
p-
) 2s8 « @
% Sa
A 4 -+ 4 - - (7
2 w
] - w
o gce .Al >
9\ . . ] m s o
< 0'€S8 13 WvQ 40 d01— \ r w
R S b 4 —- 4 { - L L + - JY 1 _M [
\ > z >
_;.~ - w <
r { 2 [T7] -~
.M % — g - x =
E 4 < o
ss8
L ..J_
- il N . t-— 4!\11 LF!."LY,);T.! - A —4 +-- L - 4 llL n
| " -
"] 968
168
858
——————— - e S e e e R ettt e AR - - . - - — c— A. e '

L, v



ENGINEERING CONSULTANTS, INC.

Lam Sofe
Lokevice E:75 é.s

-

Py

2 s

/

SHEET NO. OF

i//°°/ JOB NO. ALY

oy ALK onve S-/5-79

~ | -_n___&m&ﬂ__(qeeaé

|

~
-

RN

As»éc vreed £s/ rog Lorr

RERRERRERS

!

";!ll]'l" ]"”—r

‘f‘ asaryo, &-_ggv é'#e_gggé ‘

,fkeyf- ; /?prvor‘)- fmrmcnxa/ 7o/ o .
M. S L. -f;r’/:'@ Verlome | Veleme, ,/?em.émés :
(A7, Area .
: ) (Aeres) | (Me- A1) | Ce - A , ‘: |
828 | o - o oo Mheomded S
o ' C‘m/ari? Dem. | . .
85/ |.. .2, . ) 122 | /72 | adorr Skvee a.:_;zz/ayyd
‘ : en, 01"”/"‘7”/4 @I/H
35/}/ . 25.5 ._/0. | ;20;7- | ///M/ Cn:.s/ '
(t'mc{'jmyv) S
Tass | a7 | x| 223 _—%}'vwf “.5‘;;{“.%I ]
8o | 37 226 ot | |
280 78 Jsoo 2797 ;
- é_* I




,W.

1334-34¥0v ‘ALIDVdVD MIOA3IS3Y

.o el

008 004 009 00S 00b 00t 002 00! 0 028 —_
<
o
12,
© o
% oss =
p
e =
<
u a
(2]
M o w
% ob8 m -
. < A
o 5 @
ol 1 2
r =
a = s
S z o
0- 0s8 O >
0188 13 '153u) AVMITIdS 3DINUIS—— 177 C W
| | — -
; 158 13 'LS3Y0 AVMITI4S >02momw%l\k\ - <
~ Tttt —— — m
. 0°€68 13 ‘Wva 30 ao“ m
| | m
_. | o
3 5 K 98
4
J
~ (01°1:]
006
L}
—————————— - T LatCal s AR -

RESERVOIR CAPACITY CURVE




- . 4 -7 ¥
' [PRRRON T st =

== = < S o - - " " .

‘ ECi-a LN LIN LR ILING CONSULTANTS, INC.

v N SYE WSOV RL SHEET No. _ % _oF
LA _* 310  1I00Y Jos No. 1240 - 006\

L TATAON MAS _ oare.5/22/7;
T

‘\__.f’

FTT_I !
;

PR

1T RER [ ]
‘ ! { 'DAM][ WY IJ\L\O \\<L04
l', 'DET&(xtnLNAﬁc'ni\ 'CS"F‘ J&TA’PZ |

l
SEN S peta e ,"“”F‘f@"i e ’v"ﬁ“ﬁ‘w B
b e st
SRR pewq;\;mwp %a\w mmx T i f
SRR 141_!2&- Ms;"_ ..,fuiosS” >.m?..4z¢1" SRR R
U e Dekderhi Ao Rl Ly W;r € prtnd |
L g e ?den Rora (- Fzmrmw *“‘:"‘f"’ |

, ' ' ' : l ! ' '
I + : ’ : . } . + ' ' . 1 ) . ' I
; Zome 7 ., . : i
: :?’ one 7

' - V-
: | 1 : ¢ .
[ . I . . ! . . . : | . . . ) ' ¢

IR R = R P e
|

U [ Dwyedian | Percent | Totak | Ravda | Duadkon
N T R K Ko ‘}mzrn'vfﬁ g

) , : i N\ : gnemwul.

- RN (inches) Lma\'\eé‘) \.u'gg o
m: I | 1

=
i
V
(-3
hJ

e ] 24 | e
] f 288 | 48 | 6
el a e | s | Ee | E

e
»
e
N
N
o

—




33 ke i il .

LR

. e
: TE€ S 8L =AWl  Se 0L - Tvo= .

y p o@ nD= i o IVNW RS S AN & Rt
QS LA 10 WYL ED GO WALV DL 4 -

CPut. W) VAL STIVISS  MIABAYS SAWM b7 WA 007 A9 Svicl
%o L w8 W g w o e 0 e 2L % gL s LD RN AT T The S 6 s> Q2 s 1 s 22 «  £D 4o 42 & Q2 - 9z o 22
— . & | R

ylem3i43s , * i
t {$343u) u)} Sanoy p2 - $31 1N 2:80DS DOZ 84 | : 3
NOILVAIGIDTud WOANIXYN I19VEONS
IR L Y] i




s 2

e g

Om O

3d072AN2 NOSV3IS 1TV-3IH:L 140}

SINIDA UOHDPAIdNICE WNWITOW 31QDQOIC Jroy p2

sapw I0RdS 002 ©; pIddo aq o, abojuadiag

SCIHSNOILYI3Y NCILVHNQ-VIYV-HLL20
AC:LVIBVA TVAOSVIS

2 3¥n914

$3ATeA PO #2°SI UM JugPOS 003 0 inINde

———ieme

8

Oft 0 Ow OO+ O8 O8

Synon e » &9

$INTIA anOw 92-3$) 1N JuPNOS 00T 40 INIDule
o. 09 06 O OF OZ O

/_/_Z__ “

...Vq.

SINW JYTNOS Nl VINV TIYNTYNG

$INTIPA NOx #2-SIUK JNVYNOS 00T 20 :N1Jude
o On

898283920«9

$INWA 4A0W 92-STUR JUTADS 002 20 lwlddde

838 ¢

888 ¢ 8

sirbaanlahy

&-8 INOZ

g

8

$3Un Juv0S N VIV Pviaved

._§_‘;

o
Qo
.

§2

Syros 8r ” & 9

$INIWA YN0 #2-5T%m JUTADS OCZ K inIdvde

a.qgg_q_gggggagaaq

£
9TMYNQ

833 ¢

g

S2Wm JUYNOL Nt vIue

SYNon v »d &1 £ 4

SINIVA 00w 52°STUN JNVADS 002 20 inl3Nde

091 0C» Ov1 OEL Ot On OO« 06 OR 0O: O 00 0e Of 03

Synomw oy » 21 9

SINTY BNOM $2-SITA JYYNOS OO #0 inddede
0% 0¢ 0% OC) 021 OV 00 06 08 Oz O3 0% O O O2

e

T T —— T mkd
il il MealNGNGE L
) 2 \ -t . - 402
‘11l t 13 5 Y Nt BRI vty
T 3l H S S
H o
: o
' ¥ ] ™ '
. . t ! _ Syt
NN ] | M| b Loﬁ
.__A/“ AN m ' [IRED|
ISIRIINNY _.I.K/_ r . ,.80
Wl N . Y : [ ]
Sl i —y CO9 ¥ 3 4

Tyt et et ot Lol ’/}H‘!ﬂ%.ﬂt‘j}

e e

SUNON 80 #2 &1 9

S4noN go 92 2! 9

$3NR Juvnos M Y IuV 2T N0
2l

SInA JUvNOS M vivy YITwwEa

S Duvnds ut vl MITmewd




Rl 1

! %™
- el

-
S

P .
coochha L eala

LA

€Ci-4 ENGINEERING CONSULTANTS, INC.

DAM SAFETY ENSPEcrion - Missours sneer No._ 7 oF
Dﬂm o //00¢ JOB NO. 240 ~0O /'/

- UNIT _HY)RO GRALH PARAMIETERS oy L8  oareS—29-7F
T T T
RERFRAARRENERSNRRRBARNARNANNA TT7]
; L DRAINAGE Rfﬁj AS /ST Ae - ©0.25 3Q, M/, : | oL
:. 2, LENWGTH of STREAM = ( 113 "X 000’ = 22¢0° ) = Q.43 .

3. ELEVATIoN AT DRAWAGE D/widE piomé THE comwekr
STREAM |, K, = P25’
o RESERVOIR _ELEVATION AT Tne SPway €REST, 11,-..7-: _est’ .
5. |DIFFERENCE Jw Elévariow , 4H = 325- 86 = 7:/" T
: : Co : . '; Y R 77 DI
;. b, | AVERAGE siofe oF srrEAm = 4T = - o 3% .
e e e S e b A.u-_i U S i !
7 TIme or Com cén) Tl?ﬂ Tiew: L [
| i
a) 8/ IR Pled ‘Fo»(’mdm': » { ' o -
e |
1y w ] L&ﬂ) b B,
S *1 {/ 7,,w ) (._.*_zg, o QL HR ﬁ

b K: V:loc Ty ESTImane! T _t
! . | ) , / /' / ﬂ’T . } . i ; L. . .- PR ~I . .. - -
’ ; ﬂVE/?AGé' 514/5‘339‘ ?_ .’3 FPs | T

G o : . Z oY% 7.5220 = . ; 'MMW—TW“ R
O 0 S R
T 8, lAé ImE = 0k ¥ s pevoza Fazwk |
‘ ' . 2 | T
9 awir Dugdrion =D € F = 242 = 509 4 0,085 |
' ‘ ' ‘ f i i ' ! . ,
USE D = 0,083 WR, = § M/N. _ f-*_m .
_ N
0, Time To ffm( = R4l = 28 s 042 o./ﬂ/«, .
i PEAK Bisewn < 98Y- A y8YrCe.8)
e e g g e al
| = (g4 ~S v :

- | ), 72 /756 ¢ . ‘ f Lo 1
- l SR I
|‘ | - | i i i [ ] ‘ i 1 | I t I | I l N ].T_._L.__.t T_j_




s o ',"_w."“‘.'lw.u'.u

£Ci-a ENGINEERING CONSULTANTS, INC.

LTAM SATEITY ANSTECTIIN /M\SEaO'URA SHEET NO. __\___OF
TDAM ¥ o4 JOB NO. —-00

mwg‘&_mc_ym_m sy MAS  oare 5/21 1%
SRR RN ];J.‘.]_TT*_

Myssonkl ’.DAM*\1004— | ;

JJC.TE.MNATLpN SE M»@mw Sow GMP & sm QURIE NUMBER
R NA‘strr\mzA 2ele c.mus—?.r? <&
‘ﬁ"“ﬂ &mu  GwowE D ﬁ)?c./?w\k de
fYGAoW\mqm'L e S S

Assww@ /&ML va_?,b%—qm

| a "“’\ "°'"-"‘d US- %M ;’?\&bm Fow'r' : »
/ -' ST
f ' :za for »a‘h ng ;> & Amem
, I Y 0 k&(;.&amp—m _ |
, . B | D
g ! . : | P ‘
i . ,' ' t,,; 1'
; | R T
et TR e 1 i
; :' n
», : | . - S S
- + | | |
i , ; | .
! : b
. , | S :
S '“ L R |
-~ ; | i
; | ‘
t i




‘ HEC1IDB INPUT DATA




3
0 h N4 B . P
4 "% e AN APER SN SRS S "
P
: *iry i ryLR **1G9 MR T )
3 *hwLl ‘b e *2ce *2el *0 ot
L0ue 016% LiLs vivl Bie cul el ¢t x 1 O Ga
C3*9GY G *,GH  08°vS5d  GI°CG8 w0°FSE 75y In®2ur g9*2GH TI*IGR PC 1 IMwA
(X4 8°15R« T {4
1 1 4
w9 SIEVEST CITAINYY NOATand HAYLO0BCTAM 51008 1w
3 < Ly i ’
1 T < )
<t*D 4
G lyu- 1- :
[ oct 0c1 a2°w2 “
01 CY44) Gete ’ 1 .
SYTLIWVLY D HAVHRONOAH LIRN S3S 10dhL *SOTLVE MY NCIAVATQEId7- 5 IO (fidgsl A%
1 »5,11 & ]
°n 31 i
1 o 1 I
6 Tu
] N b ] < [} i o 03y 1 3
CRELPOY THY NOTLYNIWNILI0 dWd LN3ID¥3a 0G ONV s, d t
$v30LE) AV SILVISI AITAINYD v
TeNOSSTIA ~ WQTLD3dS41 ALgdy> vy v .
A XA R XN (XXX Y]
. ol H3d 92 NCLIvI14I0UM 46T
. ‘9Lt Anr LOTLUIN 413498 Y0
$1-23K5) 30v¥I¥d nd/a0Bu0in 004
(AR RS LRI cvey A AT EERRR] ]
5 NP 4 g
\ 4 ..1..., o .
“ _c\. M.w(.. z\f .. . ...v. A
- - - - gy — - ‘.l.'llll.ldll 3




5
.f";
Fr .
&
i
4
’ INFLOW PMF AND ONE-HALF PMF HYDROGRAPHS
i
'i
]




e @ & 6 ¢ © O & ¢ © & © & ° o © © o

[ R
. P A . . \
J : : N .
. SO e R Y ¥
: 00t 3V0A 2% =a¥7 $SUADH 00°0 =3f $STIUNION0 Q0143d 40 ONY &  HavafiOufan 21N - 7 T
(2/5¥7 19 S Catide~IOHYT Q0L LNININON} 3wEL " b
. . 00°1 swoliy 0970 =rS2¥L T Quty LI FRTH
) . ) ) ] ViY0 NOISS3IDJd o . ) - el i e -
484 z9Y¥ Vgt =34 s
. . ) VIVO HAVES0MCAN LIND . . S
00°T6 = WD 423331 SO%T= = SSINIIA  OC°TEe = DN 3A3N] N
B ) 00°c woen YRR PR LR EON Y R | 00°0 00*¢  o00°1 LI L p0ce T L - T
dwlly ANS Y SAD Myin ACTLY SuHis NIivdd 031 H¥4 0 LR VRS 1aQ¥7
vicC SS07Y R .
Q0% roe. deer 00°0CY (0827 UG001 O00°e2  00°0
9uh 78] Hey heH Y. 24 Snd 14dS
. V1ivG dIJ3wA N . -
2 [ 0000  G0°Y gz 60°C T 52Y T 1 . )
BRI INYST ! vllvy JdSdd vGsSHyL deiS v iuvl a0 9U4in]
Viv0 »dY¥90~LAH
- - . 3 ¢ U 1 0 u 0 0 0 bGUT1 -
ciny! J9VEST MeWhl LedP 174r Javil AOD3] 444Gl ewy<]

SHillavyvVd

T } R LILAVANAL0Y 33C.N¥ viLy-TdN R A . R
SIVEIIIIOGYIS . (AN NN AN Y N L X RN NI
s co*t =S011y
: T 2ullad ¢ 2uldah 1 =nwl4 o .
Clideguld 30 01 S3SATINAY AYTa=].00w
C Pl v '
' EFLEY) id0e7 1A LidLr
- - - [ 0 0 0 0 4l ¢ 4 < vy
NYLSN idd] 1741 Jul 3w ilnl ¥H ] Aval Nlwnh -0 re
. ROLAVITalo5aeS wer
ONTLINLY UKV NOTLYNIAN3LI0 dat IN3IWIA LU ¥ dno
R (60911) w¥Q LLUVis3 ASTAIWT
THACSS e = NCILDJASNT A5 4vs wY( )
CA1I*6®* 390 + .m]l
o R Sy i/90/c L iVl NPE
t-‘..'q....-.-COOCI..ICCCUUn.CO
- ’ 6L 634 9 NOILVIISIULOm A4SV
M6T Ane NOIS: 3A 413495 Kv(
. (1=234) 39¥42Ve hdVE90a0s™ UOOYY
' A LA AARE R X RS te3g0qss s

A3 EI0YTAH LTNN 50S LhGatl #SOIL7d Q% MUTIVITJIDTWd » 3ONT [NaNS




® @ o 8 » o o @ O

[

L]

co®
00°
10
00¢
[T
1g¢
Lo
11
(124
(T8
00°*
03°
[ I
tot
age
[1 M
one
00

e
00
0.
nge
0)°
130
(] A
'Fd
1
3o
vo*
h IO
Ju*
ou*
pae
v3*
90
co
0o’
09
(R
vee
oce
(T A

$501Y

wo.mq Beyo i

aa”.a .n.n~

[ 1300 S
.a.w

059

seddtf .

091 1048
u-..~ R{1a
tiyr tody
s2*9t 197t
1¢%91 1081
§1°9t 10t
0t*9t

«009t
0ce9i  to°t
ss®sl  Jo*1
gutst "ot
Qv st 19°1
pelsl ot
5.0 S . 14
1N

5¢%51 10y

2% 1 10t
StoGT 10t
ot st

20061 10%t
00%«1  t0%
34

061

webel to°
ge*®l  10°1
sEet  to°t
sitel

3¢°%1 10
AP 2 B S L3
GLeel 101
0t*el 10
30°%1

00*el 100y
FEL TS SR Lt
RESES S S A AN
LA

oe®sl  10°1
(1349 S 1

GE*sT 1ot
POLES SR DL

p2°¢t 10t
21% 1 131
cI*st1 1o
LUASS SR TAR
ce*sl t
521 tcet
06%ct to°t
se*21 lo*t
ovtel  To*y
sf®et  tue

NWCHM J]%CA
N634 Qeledd=d40-9Ni

" -u\.w..m, .

to¢
tod
10é
tue
13
10°
toe
T0°
108
14
1q°
10°*
1o
10°

10°
10
104

to*
10°

0o*

oce
g0
[
pado
or*:
s
00°y
g0
soec
T 60°%0
1o co*t
tos Geeo
10° [RE]
tye oceo
10 [ TRd]
Te° [Ad]
10 0C*6
$517 sox3
‘eut

oLy

B AR A A
.

.

Ia*
10*
1o°
to0*
to®
1ed
10
190°
16°
10°¢
10°
1ct
10
tae
to*
tee
13
10°
tg°
to°
to*
1.
tod

NIvy

*Cue

TR ' 11 SR 1Y S0
w . bty ol
te gey - tab
~eG By  J8%3-
z stew. b1
0% AL I 1 18!
oy T w04 fo
13 ﬁe.- "
I 113 [ 13}
T9e . onum ‘:.Q, "
[ 3 ~ 8afg - 1ge
13 oeds 184
0 9ges " tot1 T
S - dgde a8t .
1v szt 1oy
0¢g*¢  “to°t
bi pts; to°t
wi cteg 104y
it s08¢ ot
00%¢ 10°1
ot 66 10°1
L1 0%z " "todt
. wv*? 101
e 0oz 198 _
113 [T 1 1.0 U T
o¢ LE*e 161
56 se*z 16t
sl et :
stéz oy
3te¢ to*1t X
G0 101 . -
ootz to°t
g5°1 1w
B 110 S 1 L e .
te sv*l  10°!
be et 1041 .
[ fTRA LR : -
4l a:*t 11
L1 82*t 161
91 LI AR ¥ LN
st stet  10°¢
[} [ 143! 101
tl VA S FA R
z1 [ LB 101
11 syt Iu*l
¢t [ 13 194t
» e 10°1
9 oed gt
L st 1t :
9 M4 to°t
. [ a4 0%
) ['hAd 10°t°
¥ e fo°1 .
4 ite 1ot 3
t cgs 1ot
] I8
AClsde NW*WH  vL°OM s AN
v - .
]
9 . . ® - A




s0°
Joe
go*
co°
0G*
[T1hd
00°
a0°

oo*
a0
co*
['N: R
to*
oge*
[ TR
6o
00°*
o0e
co*
Lu*
[N
¢o*
(O‘
ey Qe
G
Goe
gc*
coe
ou*
o
00
0p0*
0o
ey oLe
03y
[ d
og*
0l
co*
oG
oge
'] M4
co*
[ 1N
06
Jae
oo
oLy
Qor
ry
a0°
[
oo¢
q0e

,

1
1

-
-
-

Gl

[ 124

ey
a0
20°
29
et
a0
2ne
cu®
2oe
2ne
gu*
ene
cue
cu*
2o
e
e
eut
eo*
zre
20
ece
vt
eee
26"
[T
coe
2o°
co°
cge
¢e”
a2ce
car
22
20°
Soe
20°

ca°*
200
20°
cut
23
P
L 124
2e
209
[ 14
<
e2e°
2
a2
g
et

z2o?d
20
300
a0°
20°
auy
20
29°
20°
¢av
iﬂ.
a3
T A
20°
T0e
2c*
Z20°
20
20°
eLe
cu®
20°
[4'Ad
29¢
‘.&&.
Z9°
U
cu®
20

Su¢
2ve

I1'Md
ane
ene
2y
20°*
cae
¢ne
[ A
20
2o0°
cne
2.
2o’

X
<

sce
2o
gee
ez*
23
2

A

az’
(24
1 M

692
L 274
£9¢2
29¢
192
twe
6%

1114
L6e
96¢
s6¢
1 114
62
ese
16¢
[
(114
kL2
182
L T4
Syl
(274
1% T4

Rge
(174

w§%22 Tovy
0c*zZe  10°1
§e°12 T0vg
as* e 1act
seviec  Yor
Certle 10T
Sy°te 1oy
0g*lz 10°1
G2*1 Jo0vy
g2*tc "revy
sirie 1oy
pr*Id3 TOovy
KT LA TR (AR
oo*1Z 10°1
S6tic Toeg
05°62  tie*y
Se'02 10°g
gve*Le I0ey
s§*tc Tavg
pEi*0g  Tneg
PYAY TR L B §
gceoe Gt
s1*°0e 10°1
t1°cZ tO0e
Leege  Trey’
00*uve 1601
S6%6l 101
ca*r 1l 1y
Sv*al 10°1
tr*ul 31
EPRAA ey
gi*el 1o}
FTALIR SR L0 |
g2Z*ul 10y
SI%6T 101
0T®Ll  10°*Y
G0l  TOer
¢0*el 1001
Ge*st 10t
ca*qal  10ey}
Syl 10y
Q8L Y01
GE*RYT  (ney
Cy*el  10°3
Sé08l (et
02*yl T0°*]
Qlvdl  T0et
[R8d '} (el
o6l ldet
IAES SR BV §
6a®el  1G*y
0gYeY 10
["TAN R SN LA
Co* Ll T8t
SeLl  1aey
og*Il  1Qey
ETATS IR 144
2%t 11
Gy 11U
ne

v+t

r

*ﬁ ;

et
LE¥4 1
LFT A
*221
v2et
*eet
frey
12y
12y
rey
vo0et
el

*cect

*ell
tell
Ri21
('R 41
811
Tyt
‘i1
hED 8
*all
A4 |
*elt
tolt
gt
2t
11t
*Cclr
AE B ¢
LA
el
.ﬁ—ud
*50Y
60!
*10t
.ﬂ_'
*ib
*C6
iy
*6L
*c9
*i¢
IF#
oy
ot
‘1t

eyt
eat
91
"1
L X ¢
%l
et
't
1119
129

0o*
Joe*
oo¢
06*
0o
woe
0o*
uu*
co*
0ot
ace
go*

" doe

ap*
00°
1c?
1o0°
1ce
T0°
1¢°
13
16°

S
1o0°
10
15°
16°
§a¢
T10°*
o
to®
6"

Tyt
1
19

B 'Ly 1 At 34

90°
90°
“o0¢
94
90°
“yot
90
9c°
90"
90°
sc*
909
9Q°
yo*
- gge-
90
90°
S0
90°
16
Sspe
30
9¢°
30°
Ice
ag*
55
ape
9l
yre’
qpe
50°
e
Gre
s0°
ice
500

Lae
40°
Lo,
101
0y
Lae
L0° |
L0
10
L0
La*
Lo
10
L0
LD
169
Lo°
10°
10
o
L3
10°
{Le
Lo
19
6
ia°
1ce
Le®
Ly
10°
10¢
e
Lo
Lo
Qe
Lo
Loe
L0

10°
10°

el

3

1!
11
01
w0

ue

"

Nii/%
0§%
cce R

S

|34

t

AL} 3
10°t .
1o~
"m.— [P
(4] -

-

.




- -

%
C
!

d - wer .
@ ! . .
N . o 5 .
A -t © ettt (3 ST} B M S 3 TR ] < DU
[ ) ' *ett sett ofyt tosatt . . ewot
1 . « ‘tere ‘e ‘e . sue ot
» T ot DR § | FELY & G -at R ) ht- .
» . . . ) ‘gt XY} 00~ . gt dot L1 . Y [ 197 'Y .
. S der @ ‘et 13 . . 't et et L ‘1t oty
T T I L2 SRR ] { 491 : b g " - R ] S g T oy oTeg :
- o ‘L ‘L *9 45 ‘s Lo .. « s ot S e
N L¥3 LAY *t LX) (X'] L) oa LX) I} 4 L Y
- . - - L] . .0 .B - eg - ‘g LY R Y] . .84 ST J‘OO - ...-JAP - =
° . <. 1 01w 48 NY1d 404 S00TT vIS LY HAYNCOUOAN . . PN
' . ' ' - . ‘ol kT
- I - —— . e e e e e e e el e e AL
. : " 4
‘yob Svoy I Sont W N3 SNOHL .
: ) S0y ‘poy T IR ] E O 1de2v - o T T
® 1ec9L t14c9y 1resyL 30209 W C ¢ 8
#0°0¢ s0%0¢ (TR cteee 33HONE ®
v : 9691 oy *g g *te T Sw3 : - . T
s ‘egiey ‘oot s202 Sas sso2s s40 é
IaNVGA IVECL  ¥NOK-2L  dNLH=»2  yAOK=9 bLEL] _ o
Py CLLo9090 M%62 ICtEvL MSEee ) ' . Py
*15199 14T w0tog De*is  wns . ’
Y ‘0 90°¢  05°0 00°0  4OF 00°t it LY Joe Qe cc* tst ag%et 1o°t 'y
s C0°0  0J*0 0C6*) €& nge Cuet LT 50° tee L2 (X3¢ s2%2l 1}
e : 0g*¢c oneg 00%5 ¥6 e (A4 z9°t *09¢ © o g2* [FL TS S ._u.k..w-:x =
Y 09°0  o0odo  vLte  lee chHe 2ot Y ocs uee ved Lot sieel  tod1 »
00%0 00°0 0Ny el 0w 20°1 *fL2 oo R 2z 9vt ot°2t  1get
- T00*D  00°*0  0C°0  Ge2 584 2ot *att ac g2t 6e* T oet T sd%etr tott 7
¢ 00°0  0C°0  00°0  v&. Ga* cett *9et J0° it Lo 112 setl tott s
00°0 003 QB*.  i6e M 20°1 *9z1 0¢e 10 Lo [} (134 8¢
T AL B UL B YN 4 9¢t 2a% i 921 Gy 10 10 2ot I TR B .
e , 00%y  oc*0 00%0  1o¢ ate 2a*1 *y21 Ic* L Lo tht sec1y »®
00°0 €y 00°C  U&e otle EORS *9¢t ng* T Lo 181 oot
. 60%0 coto [ L] X34 59 T Tl 921 o0 co* © 1u¢ €1 77 5¢%1r toet
'S 80 2yt ¢o yye Cu®o  gsi*l 921 2ce 90 e yg1 0:°1T tgcl »
e 2o 26 ive =502 WA AT og* vae 10 Le1 Y42 S IR A |
- . J0¢ ect v co* ang 06%ce 131 bcet 5o 9ce L0t vt g2TT 1oty
g . [T'Y H 2c* ore Ghei¢ 1041 ‘et Lo byt L9°* SE1 51011 qpet ?
go0* i 2o0* (174 06y ¢ 104t *get coe Y6 ® Lee 4yl qTeII 10
TR ece 23 - s8¢ s8°¢2  10°%1 t52t 0o0* 9p° [ L 8 { Go*tr Yot :
e . a0 cu cut (4% iS¢ 10t *qlt v g0 i ¢vt 09°t1 101 »-
g4 cee 20° e [TAS AR LR by2t ro 4y Lo {3 55%01  15°1
R V14 20 200 Vol vetee  1set *cet 0c® 90 L 0§ ustor toet
'Y [T M e’ egl uie ste2c¢ 101 °qet 00¢ 9u ¢ 10 6el ST dut »
00¢ 20°* [} f12 Ise 101 *uel co* 00 TN LA o0¥e0T 101
- [T cu’ 20¢ e 23%82 13t *uet 204 3g° Lot 121 %01 10°1 ;
¢ 00 2n¢ 20 e 00*ce  10°i *n2t ua® 30 Lo* e Useot  1c*t ®
out 20 20 sl¢ $6*¢2 101 *wZt P 30 Lo s2t s¢*ct 164
- 00¢, M L (7% petce 101 *921 0ge 0 9 "2t LPASTE St C1D S -
Y 0gé 2t co* gL sedee 1ot *vet 0o* 90° L0 £ gtto1  t0°t 'y
- 10 eue 2y cle orece  1a°1 ‘ezt a3 50¢ 10 cet 81901 1oy
- - = 00° " ¢o* 29° e cgeze 111 LT ros ug Lt feY 7 cgtet .t T
e [T 20 20° 02 . oxclez 1yt *s21 uee 90° 10® 3¢t eodct 1t ®
boé 20 30 692 n2%ze  19°t g2t 06" 90 tut 611 3% t1e*i ‘
o [T €0 2ne 89¢ ceeez 1ol gt T 90 L0 21y 0s*e 1o°t A
Iy T coe ¢o 192 s1%2¢ 10°1 tict ace 90 L0 L1t FYLXS
vo* 2ut {N 99¢ o1%ze to°t *§et oo* 90° Lo st ove
L §




v e .

. -

o i, MOV S e A fae ey L e 3

%y ‘.cn %1 61 61 - 61 'l
‘6l % 61 (T "6t %1
%1 *61 *nt LT3 %61
: °61 tey %Y L7 S T
: 13} vel ol vl *af ©otel
_ %l .m” 6l I *02
" TT Ve Toeoy BRI { LS T T 3 ¥
g2 191z 522 T4 L2 ¥
. [ T 22 LXY¥ LY 2
T T . IS 2097 1T o *194 *g9¢
3 ) 1692 1682 *582 *462 *RuZ 102 M1l Wiz . : L]
) N ‘.92 Qe uve RLIX _ v052 voge  veEe *6d . e
Tt "y 0w AT Tt Toetet T 0} o6t *s6l
"0ay LITA v19% T X gy *g9 °%9 ®
59 vy vy %Y 9 59 23 29 . .
- - : 29y 29 .29 LT 11 (X7 T g9 TTe2e T 7
€29 °”2e *29 "3 19 "y A 3 ) 1S . ' ®
1y *g (1] (X1 (.17 *09 *Q9 *4E 3 ‘
- Tv6S LI %5 %es ' TeRg [P *9s *i1s T - .
*is v 95 *9g (11 ¥ (X1 *cq 25 0zy St [ ]
*ly "Wy gy "Ly ves epg 9y % 1) o
- T e T ey L] g Teg o *y ' L] 9 .
g L L Yy LY} LY} L¥] LN LY} LY .
L¥} L} eg L] 'g LX) *g (1] *g
T - '5 M I s °G e T T T o T T
) °¢ *g ‘% Y 02 2 *e ve 'y ®
.1 1 L] .y *C 0 (3] 0 .0 0
- 7 o “0 0 °q 0 g g 10 *0 -
2 0lile *1 Nvlg ¥O04 #00FT viS LT HaVhLCElAw [ ]
{ J
1y *vet twew L a NI SACHL
) T *508 yuv *03y "Il 13=3¥ ’ ’ -
. ) 11592 11e€9; 115l cnra o
[T L v0°0¢ »0*0¢ 2ivie ‘
e - o . 9451 *y .5 *y1 g :
1A CH *vol 202 L9 geey [ ]
INNT0A IVE0L  ¥NOH=2¢ uN0he4g BN Hey ¥V g
LX) *p 0 LX) *p op (3 1 o0 L X9 7] '
4] vy 13 *ey %e by uE *oy LYY LI93
T - 6 *68 *6f veg ) LT *6s ey (1A AL ‘ef T : o
% (AN ‘6§ v6s *ha uk *ev *et L *6¢ Y
% ‘et *6s *6¢ 5% *ay ‘ot ‘e *6€ *ef
- ° %3¢ ey ‘a3 g *ns ey ‘6t 1Y *6¢ ‘6f
*6¢ *6¢ iy g *a63 L1 . LT3 *6§ Y
u¢ 128 *ug *6¢ (133 (' ‘e *he (3 £%
- T Ty *901 0358 *Gly Gze G4 3 1513 '92y”
170 *uZe *Jue vy '61% TG v 12114 ®
L4 £ 11 *luy X 2% . Ty *799 ‘el M T4}
. ’ - 219t sl T R Y L *§26 szL T rgpe (Y13 -
*ale suge uie i 1S 9Ly *En ‘9se e
. e, seae T *19¢ *19¢ ¥ T oYy *puy 11 *LGe
T T T T e Tune *leg ik 126¢ T *YRg s1Ry Toters T
LTTE% LY (LT *§i2 oyt vazy *921 *9el ®
i ..m~ ) LETa ‘w2l rsel 52y e et LRt 2 SR 21 :
- T gy *521 . Teepy ITI 04 S gt T et tect ot
: 21 *5el rg2t g2l vcey cat 0w [ rix! .Nz o
*1el v0ey ‘Nl - 14 KI5 \3
L




b X 2 L ]
f" . ’ ot ot “‘ -“ 1 vE
o - o o 3 T - 13 S | -
i mv 0 sy 0 - sy 3]

LUREFVI]

- T -l - T SILyNIO¥LU HAYH9CUUAH 00lu3d-34C=-0N3 .

O Eomd ¢ P e

0 &

U Liive 1 AYd 4L100E  NLTIVLS

b

e

] 040 0°0 oegce . - '
. Gl#WYJ 0dx3 quvd 13dCL
N . YivYE w¥O

0% ¥lrad @®ed RUXRE AdX3 A20D CIndsS 1283
*088 *013 *fGd *tcs *1c8 T4 =NGIAYAIT]

L ¥4 L] 72 *¢ce LT ¢ L 2AL12v4¥D

ey

T pO0°lose 0040659 ‘o0frIes [AS P X1 wo%dee 0C*0bi oot cretot o°at T (R V]
19° 15y 00° " 39vL.

00958 s2%ss3 934van LR 60%§3¥ opegce 2H* LGy evtzgy

1- tiil- 3i0°9 [[3a8 gt sdoss 9 9 1
li¥gsl vd2ls LR . *rSn¥ 271 hley B3N m,.:m?

1
i

cg*0 6ost0 0*0
»1 CAY - $50TD SSO0

¥1357 duul 1401

J 1 [ L1
advil WCJ31 dd031 nvisl

“ 0 t 0 [4
oinyl 38vist Imvhl lydf 17dr

WYO STLVE3I] RMILAZAYT HONCHHL hdWESUCTAR 3LNCd

- - - - - ONILINPCE HAYYUSCHTAH

o
L
)
e
[ §
]
[
by ', @ % 3°3 u0 Loy 040 e 0% 20159
L
]
®
s
[
[ J
)
[ 8
[ 3

ssssvsesre (YR IX )
T
x v, ine LT T W N3 SA0HL
E *go? *cCe °00¢C LR | ) 14=2v -
9501 4¢ EIA ¥+ LS Y g2 tuy wd
1 20°st coest ¢1'gl JRetl 5 JHINS
E ¥4 [N g s *3e Swd
A “LYi6g *le 13t *pl¢ *za9t 549
ko JWNTOA V104 ¥noh=-¢L HNOH- ¥ ANOH = »vid
.
eC *0 ] ] "0 43 * st
‘9t *ul ‘ot ‘ot *nl *6l ‘e ‘6t
_. ‘ .“l - P - Rl Y RS, T3 B XA Y . aTLe 0 VT Ve -0
Y ) K . T - )
) ) . L .
NP B . _ -
o . . e
L o8 ‘ N
A s,. . . , . .
. £ v . ee .‘. . . Y TS R

e ———— - .- P .

T o eyt o - - - -
: K 4 .




SUMMARY OF PMF AND ONE-HALF PMF FLOOD ROUTING
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PERCENT OF PMF FLOOD ROUTING

EQUAL TO SPILLWAY CAPACITY
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